The paper presents information about habitat conditions of occurrence of the Ptychoverpa bohemica (Krombh.) Boud. fungus in man-made habitats in Silesian Upland in southern Poland. Soil samples were collected from 5 sites in order to measure the contents of organic carbon, nitrogen, carbon/nitrogen ratio and percentage of organic matter, as well as the values of pH and electric conductivity. Lists of plants associated with Ptychoverpa bohemica were also prepared. Results of the investigation show that pH values of analysed soils are neutral to slightly acidic, they show negligible salinity, and the content of organic carbon, nitrogen and organic matter are higher in their upper levels. The floristic composition of patches with Ptychoverpa bohemica usually consists of species which are common in urban areas, such as apophytes and anthropophytes, for example: Betula pendula, Brachythecium rutabulum, Epipactis helleborine, Pinus sylvestris, Populus tremula, Quercus robur, Salix caprea and Sorbus aucuparia.
Introduction
Ptychoverpa bohemica (Krombh.) Boud. (Morchellaceae) was a rare species, placed on 'Red list of fungi in Poland ' (2006) and strictly protected by the law until 2014 (Fig 1) . In the recent years, many sources of information about the occurrence of this species have appeared, mainly on www-pages (e.g. http://www.grzyby.pl/rejestr-grzybow-chronionych-izagrozonych.htm). The species was found in many places, mostly in southern and central Poland, sometimes abundantly (hundreds of fruit-bodies). Its sites are located in natural sites or ones slightly changed by human activity (forests, thickets, parks) (Kujawa & Gierczyk 2010 , 2011a , 2011b , Nabożny 2004 . Probably it was the information that caused P. bohemica to be moved to a lower protection category in 2014 -partly protected (Regulation -2014) . The investigation carried out in the vicinity of Katowice (Silesian Upland) shows that this species also appears in habitats strongly affected by human impact or created by people, such as railway embankments, excavations of mineral sources, strongly degenerated managed forest and postindustrial areas. The goal of this paper is the description of habitat conditions of the occurrence of Ptychoverpa bohemica in anthropogenic sites.
Materials and methods
Field investigation was carried out in spring of 2013 and 2014. Samples were collected from 5 sites. From each soil sample, the upper (humic) and the lower (mineral) levels were separated for the purpose of study. The upper level comprises soil to about 5 cm depth, whereas the lower one about 5-10 cm. Lists of plants occurring together with Ptychoverpa bohemica were also made. Liverwort names follow Klama (2006) , mosses Ochyra et al. (2003) and vascular plants Mirek et al. (2002) .
In the sampled soil, the following parameters were measured: content of organic carbon (Tiurin method), nitrogen (Kjeldahl method), carbon/nitrogen ratio and percentage of organic matter (Tiurin method), as well as pH values and electric conductivity (EC) (Ostrowska et al. 1991; Bednarek et al. 2004) .
Soil conditions and floristic composition of particular patches with Ptychoverpa bohemica were compared using cluster analysis, UPGMA with Euclidean distance for soil data and Ward's method with Jaccard's distance for floristic composition (package simba in R project).
Characteristics of the plots
1. Katowice (Kt), between motorway A4 and Gospodarcza Street, 50º14'37"N 19º03'32"E, strongly anthropogenicly changed mixed forest. 2. Katowice-Szopienice (Sz), 50º16'26"N 19º05'54"E, the bottom of abandoned sandpit overgrown by birch and aspen forest south-west of the Borki reservoir (in text as Szopienice). 3. Chorzów-Batory, Niedźwiedziniec (B), 50º15'44"N 18º56'54"E, a slope near closed down railway line overgrown by thicket (in text as Batory). 4. Ruda Śląska-Kochłowice (Ko), the Radoszowka Street, 50º15'18"N 18º55'35"E, margin of thicket near railway embankment (in text as Kochłowice; Fig 2) . 5. Ruda Śląska-Halemba (H), the Szyb Artura Street, 50º15'15"N 18º52'32"E, a post-industrial area (closed down mine shaft) overgrown by birch and aspen forest, and thicket (in text as Halemba).
Results and discussion Soils analysis
Information about the content of organic carbon, nitrogen, carbon/nitrogen ratio and the percentage of organic matter, as well as pH and EC values in samples analysed, are set in table 1. The pH values of analysed soils are neutral to slightly acidic and vary (pH in H2O) from 6,72 in the upper level in Batory to 4.93 in the lower level in Szopienice (pH in KCl 5.82 and 3.59, respectively).
Electric conductivity ranges from 253 µS/cm in the upper level in Batory to 84 µS/cm in the lower level in Kochłowice. These values show negligible salinity of analysed soils, which is not toxic for fungi and does not change their physical properties (Witczak & Adamczyk 1994) .
The content of organic carbon is higher in the upper levels. An exception is Kochłowice, where in the lower level the content is over 2 times higher than in the upper one. The content of nitrogen is also higher in the upper levels. It is slightly lower only in Batory. Similarly, the C/N ratio is higher in the upper levels. An interesting situation occurs in Kochłowice, where the ratio is almost 6 times higher in the lower level. The percentage of organic matter in the upper levels is higher, with the exception of Kochłowice, where it is over 2 times smaller (Tab 1).
Considering the soil data, site number 3 (Chorzów-Batory) is the most unique. It is located on the old railway embankment, made probably of admixture of slag and waste rock. The remaining sites are arranged in two pairs. Szopienice (2) and Kochłowice (4) are located on sandy soil, whereas Katowice (1) and Halemba (5) are situated on soil in forest and thicket communities (Fig 3) . Table 2 contains lists of plants accompanying Ptychoverpa bohemica. In all sites, they are plants common in urban areas, such as apophytes and anthropophytes, which occur in habitats affected by human activity or in overgrown abandoned places. The constant element is Betula pendula, which occurs frequently, and for example, Brachythecium rutabulum, Epipactis helleborine, Pinus sylvestris, Populus tremula, Quercus robur, Salix caprea and Sorbus aucuparia. Altogether, the list of species accompanying Ptychoverpa bohemica comprises 11 bryophytes and 68 vascular plants. The analysis of floristic composition of patches with Ptychoverpa bohemnica shows that the most separate site is Halemba (5), which is the richest in species. The most similar (also considering soil data) are the following sites: Szopienice (2) and Kochłowice (4), both located on sandy soil.
Floristic composition of patches
Generally, the analyses considering soil data and floristic composition of patches do not show the same similarity (Fig 4) .
The phenomenon of expansion of previously rare and endangered species on anthropogenic changed habitats is observed in many groups of organisms but the reasons are unknown in many cases. Very frequently, this way of spreading concerns alien species. Among fungi, the exam- 
